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“»Job list for the proposal




VWhat has been done

At the last collaboration meeting results were presented which were heavily
biased by the repeated event bug in the generator.

“*The analyses were redone and results presented in Off-axis note SIM-24

“*Analyses have been done for the proposed Ash River site at 820km and
12km off axis.

“*The simulations and analysis methods are as described at the last
collaboration meeting and in SIM-24

“*Events are found and reconstructed, the track with most hits found using
the Hough transform.

«+A series of cuts to produce an enhanced sample of v, CC events are made
and then a final separation using a likelihood function.




104 n
- — UV, B
Unoscillated i Beam v, 107 Truth
beam events 3 — e - neutrino
c — NC -
as a function B 102 ene_rgy.after
of truth 107 oscillations
neutrino o |
energy 10 -
| | | | ‘ | L | ‘ | | L ‘ | i I | L | ‘ L | | ‘ | L | ‘ | | | |
0 5 10 15 20 0 5 10 15 20
nu energy unoscillated (GeV) nu enery oscillated (GeV) .
. _ Number of hits
10° = <t . : :
_ : i outside fiducial
Truth neutrino i 103 volume (50cm
energy ] 1 lateral, 200cm
after _ o | Events with
reconstruction ; o more than 2
=11 = . .
104 g hits outside are
E\ o b b by i BN T B NI AN rejected. 84%
0 5 10 15 20 0 10 20 30 40 50

efficiency

nu energy reconstructed (GeV) hits outside fid volume



Cuts

180 [ 20 F
- Sl < Total pulse
22 S < 200 - — VTV height
Event length - - Beam v. . .
g 120 £ 150 — v, CC Rejects high
Rejects v, CC ' : — NC energy v, CC
events w0 £ h: events and low
10 - ? 50 visible energy
20 |- events
0 B R N AT A s e SRR 0 ‘ e —
0 200 400 600 800 1000 0 10000 20000 30000 40000
event length (cms) total ph
e 80 £ —
140 — [ F .
NUmber of - 70 © Fraction of
: 120 F 60 hits in the
planes inthe 00 = 50 £ — Hough track
Hough track.  so - 20 E _
_ a - Selects low-
Requires a 0 r 30 - | Jowy
ood track 0 b 20 & or quasr
9 20 C o L elastic events
0 - 0 E\ L [ o B Ll \|:
0 0 0.2 0.4 0.6 0.8 1

hough planess hough hit fraction



Cuts
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Likelihood PDFs (sample
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Likelihood pdfs (sample)
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Likelihood Ratios
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Numbers

Cut

v, CC NC beam v_ v, —>v, signal
generated events 474517 461891 488439
beam weighted 18606 5692 394
beam weighted +osc 6434 5692 394 603
events with good clusters 6105 3530 344 538
fiducial volume 3937 3216 288 486
event length 776 2155 121 417
total ph 364 549 46.0 334
planes in Hough track 330 425 42.2 312
Hough fraction 31.6 20.0 16.0 141
Hough hits/plane 5.2 15.6 15.6 136
Beam angle 2.6 14.2 15.2 132
Final likelihood cut 1.1 7.5 9.1 106
1.72104 1.38410-3 2.324102 0.18

Efficiency/rejection

Figure of Merit = Signal/éBackground = 25.3+0.4
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Run 10033 Evt 423
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v Energy distributions
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Off axis positions

“»*Beam spectra generated
at 9,10,11,12km off-axis
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Other Conditions

Condition Signal Sraocukr; 4 |FOM |[FOM2
820km, 9km offaxis 169 34 29.1 |[11.9
820km, 10km offaxis 146 25 28.9 |11.1
820km, 11km offaxis 124 20 27.8 110.3
820km, 12km offaxis 102 16 25.3 |94
820,12, best for FOM2 145 34 246 [10.8
820,12, sin?2n,,=0.05 51 16 12.6 |6.2
820,12, matter effects 125 16 31.1 |10.5

FOM = signal/ébackground @ FOM2=signal/# (signal+background)




Technology Comparisons

“It is hoped by some that we can use the simulations in the choice of
technology by assigning a money value to the best FOMs of the different
technologies.

“*For this to be possible we have to be able to compare like with like. The
RPC simulations available until now have been much less detailed than the
scintillator.

“*Ron Ray is producing better RPC simulations which he will describe next.

“*In principle the liquid scintillator with no pulse height measurement and an
RPC system with 1D readout in each plane are equivalent up to readout
efficiencies and cross-talk effects.

*»Liquid scintillator has a plus when a pulse height measurement is made
giving information on the number of particles crossing the strip and the RPC
has a plus in that it is possible to have 2D readout in a single plane. ltis a
detailed simulation question which offers more gain.




Scintillator Job List

“*Generate and analyze anti-neutrino events.

**Investigate the optimum conditions for incorporating matter effects and the
extraction of the sign of Am? and 4.

“* What size of signal; loose cuts with a lot of background or tight cuts and
smaller numbers of events?

“»*Compare with the RPC analyses
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